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Abstract: Our experiments aimed the characterization of seven plants (1- nettle, 2-
green tea, 3- Fluff with small flowers, 4- tomatoes, 5- underbrush, 6- pumpkin
seeds, 7- sunflower seeds) used as ingredients to obtain a phytopharmaceutical
formula PROMEN, with anticancer potential against prostate. Liquid
chromatography - mass spectrometry (LC (ESI +) QTOF MS) was used to evaluate
the main molecules which may be responsible for the antitumor/ preventive effects.
There were identified 21 components in the final product PROMEN and individual
plant extracts, used as ingredients. Finally, the bioactive compounds considered as
biomarkers for PROMEN product quality, are able to identify the various plant
ingredients. The results will be followed by further studies to assess the quality of
PROMEN as authorized nutraceutical product and its effect against prostate
metabolic dysfunction  as a result of synergistic effects of plant ingredients.
Keywords: medicinal plants, phytopharmaceutical formula, Promen,
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Introduction
Medicinal plants are rich sources of antioxidants belonging to
hydrophilic or lipopphilic classes of phytochemicals, such as phenolic
derivatives (phenolic acids, catechins, anthocyanins) or terpenoids, sterols,
tocopherols, carotenoids (Socaciu et al., 2002, 2008; Zavoi et al., 2011).
Herbal food supplements or other natural nutrients can be used for their
effectiveness in preventing prostate cancer (Hsueh-Li Tan et al., 2010;
Marshall, 2012). Moreover, recent studies have shown that herbs have
health benefits compared to synthetic drugs (Katz, 2007) Herbs are known
for their antioxidant and immunomodulatory activity that causes beneficial
effects, including anticarcinogenic. The main antioxidants with anti-tumor
71
activity found in plants and vegetables, and include vitamins, carotenoids,
flavonoids, polyphenols, enzymes, minerals, saponins, lignin Behar and
Dash, 2012). The main plants and fruits are known for their beneficial
effects nettle (Urtica dioica ), green tea (Camellia sinensis), Willow with
small flowers (Epilobium parviplorum), tomato (Solanum licopersicum), sea
buckthorn (Hippophae rhamnoides), pumpkin (Cucurbita maxima),
sunflower (Helianthus annus).
Buckthorn berries have a good chemoprotective effect (Upendra et
al., 2008) on prostate diseases because of its high content of bioactive
substances such as lycopene, vitamins, β - carotene , flavonoids and
phenolic acids (Singh V. 2005; Novruzov, 2005; Pintea et al, 2001; Pop et
al, 2013, 2014). Nettle consumption reduces the risk of prostate disease due
to its antimicrobial activity, anti-inflammatory and antitumor because it
contains polyphenols, tannins, triterpenes and beta - sitosterol (Otles S. and
B. Yalcin, 2012; Lowe and Patel, 2008). Green tea is known for having high
chemoprotective effects in catechins and tannins, with antioxidant against
prostate cancer risk (Oliveira et al., 2013). Tomatoes chemoprotective effect
in prostate diseases due to their high in carotenoids (especially lycopene and
β - carotene) and minerals such as selenium (Behar 2012; Kumar Rai et al.,
2012).
Fluff with small flowers is active in preventing and treating prostate
adenoma and cancer (Awad and Fink, 2000). Pumpkin and sunflower are
important for the prevention of prostate diseases due to their high content in
phytosterols and minerals (Reziga et al, 2012; Kim et al., 2012; Hernández,
2012; Alfawaz , 2004) .
New methodologies based on high throughput methods like LC-MS,
GC-MS, NMR are nowadays used for plant extract characterization (Iino, K,
et al., 2012; Roessner and A.Dias, 2012
The aim of this study was the characterization of bioactive
components bioactive of some medicinal plants and fruits used to obtain
original formulas for a food supplement with beneficial effects against
prostate diseases. For this study we used: nettle (Urtica dioica), green tea
(Camellia sinensis), Fluff with small flowers (Epilobium parviplorum),
tomatoes (Solanum licopersicum),  sea buckthorn (Hippophae rhamnoides),
pumpkin seeds (Cucurbita maxima), sun flower seeds (Helianthus annus).
The bioactive components were analyzed by UV-VIS and FT-IR
spectrometry, by HPLC-DAD and LC-QTOF-MS chromatography coupled
with MS spectrometry. The data are yet used for the formulation of a
innovative food supplement dedicated to prostate cancer prevention, named
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PROMEN – a generic name of a capsulated product which obtained the
National notification.
Materials and methods
Seven plant samples were analyzed: 1- nettle, 2- green tea, 3- Fluff
with small flowers, 4- tomatoes, 5- underbrush, 6- pumpkin seeds, 7-
sunflower seeds. All plants were collected, dried and kept cool in low
humidity conditions. Before extraction samples were finely ground and
milled. PROMEN product was made by mixing plant powders, milled in
mass ratio 0.5 : 0.5 : 0.5 : 2: 0.5 : 1: 1: 4 ( nettle : 0.5 ; green tea : 0.5 ; Fluff
with small flowers: 0.5 ; tomato : 2; seabuckthorn : 0.5, pumpkin seeds : 1 ,
sunflower Samples of 1.5 g of each powder an individual plants (1-7 ) and
PROMEN were extracted in methanol acidified with 1% hydrochloric
acidaccording to our standardized method. The extracts were made by
sonication for 30 minutes at 40°C, then centrufuged and filtered.
Liquid chromatography -mass spectrometry (LC (ESI +) QTOF MS)
analytical chemistry is a technique that combines the capabilities of the
physical separation liquid chromatography (HPLC ) or mass analysis
capabilities of mass spectrometry (MS ) with a very high sensitivity and
selectivity (Ferrer si col., 2009).
Results and discussion
Fig.1 represents the specific LC (ESI +) QTOF MS fingerprint of
methanolic extract of PROMEN product.
Fig.1. Specific LC (ESI +) QTOF MS fingerprint
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The LC (ESI +) QTOF MS peaks were identified by standard
calibrations and according to the database: http://www.phenol-explorer.eu
and literature data (Yanga et al., 2009 ) the quantitative data being
represented in table 1, for each plant and for the final product PROMEN.
Table.1. Compounds identified by LC analysis (ESI +) QTOF MS based on
molecular weight (MW) and tR. Quantification was based on Peak area.
Sample Peak nr, tR (min) Peak area MW Identified compounds
Sea
buckthorn
9 4.5 60702068 131.0337 Neidentifcat
17 5.9 9921731 175.061 Juglone
19 6.3 7002285 315.0702 Isorhamnetin
30 8.8 15039163 230.2495 Resveratrol
31 9.5 6517785 258.2807 Pinocembrin
46 13.5 12781130 338.3439 p-Coumaroylquinic acid
Green tea
12 5.5 48584600 195.0887 Ferulic acid
13 5.9 45001768 175.0611 Juglone
27 8.8 12881495 230.2494 Resveratrol
38 11.6 10924007 291.2334 Catechin




44 12.6 39095712 607.2955 Neodiosmin




12 5.9 28254100 175.0608 Juglone
21 8.8 13918132 230.2487 Resveratrol
34 11.6 9082662 282.2808 p-Coumaroyl malic acid
35 11.6 5908530 291.2332 Epicatechin




42 12.7 19419244 607.295 Neodiosmin
45 13.5 12705628 338.3434 Demethoxycurcumin
Nettle
8 4.5 8232595 185.0429 Psoralen
11 5.9 7987983 175.0608 Juglone
20 8.8 13391040 230.2492 Resveratrol
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35 11.6 18717188 282.2811 p-Coumaroyl malic acid
36 11.6 14897770 291.2339 Catechin








9 4.9 31277802 266.1404 Coumestrol
21 8.8 17964884 230.2492 Resveratrol
39 13.5 15133010 338.3443 p-Coumaroylquinic acid
Pumpkin
seed
11 5.9 15315208 175.0611 Juglone
25 11.2 15197643 309.2449 Bisdemethoxycurcumin
35 13.5 20923732 338.3441 p-Coumaroylquinic acid
Tomato
powder
12 5.9 65937868 175.0618 Juglone
21 11.6 21390636 282.2811 p-Coumaroyl malic acid
PROMEN
29 9.4 29873674 258.2806 Juglone
31 10 1236771 286.3112 Resveratrol
38 11.2 10065481 309.2434 Caffeoylquinic acid
41 11.6 71852320 282.2813 Feruloylquinic acid
43 12.3 14295880 284.296 Caffeoyl aspartic acid
45 12.7 24616846 607.2943 Pinocembrin
46 12.9 14508960 607.2946 Biochanin A




As can be shown, by LC-MS analysis, there were identified 10 to 21
major compounds which show that plant extracts are rich in phenolic
compounds. Sea buckthorn is represented by isorhamnetin as major
compound, resveratrol and pinocembrin, cumarolyquinic acid, resveratrol
and cumarolyquinic acid representing approx. 16.5 % of total phenolics .
Green tea contained ferulic acid, resveratrol, juglone, neodiosmin and 3-O-
glucoside isorhamnitina 7- O- rhamnozida and major compound was ferulic
acid with a concentration of over 16 %, juglone over 14% and over 13 %
neodiosmin. Fluff with small flowers contained juglone and resveratrol over
12 % and 6% of total phenolics, respectively. Nettle was rich in resveratrol ,
p - coumaroyl, catechins, neodiosmin representing over 11% and 3-O-
glucoside isorhamnitin 7-O- rhamnoside with over 6%. Sunflower seeds
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were rich in coumestrol with a concentration of over 20%, 11% resverastrol,
cumarolyquinic over 9%. The pumpkin seeds contained juglone 8.33%, 8.27
% and acid bisdemethoxycurcumin cumarolyquinic 11.39 %. Tomatoes had
juglone over 9% and malic acid. In PROMEN product there were identified
major compounds like: juglone 11%, resveratrol 6.5%, Caffeoylquinic acid
2%, feruloylquinic 3.5%, pinocembrina 7.8%, cafeoylaspartic acid 3.5%, 3-
O- glucoside isorhamnitina 7- O- rhamnozide with a concentration higher
than 5% .
Table 2 includes MS data obtained from LC-MS analysis identified
the most important molecules in PROMEN.
Table 2. The main compounds identified by LC (ESI +) QTOF MS in PROMEN
extract (considering tR= 5.5 - 14.8 min. and assigning structure after
[M + H] + based molecular mass according to the database
(Yang et al., 2009; http://www.phenol-explorer.eu)
Peak nr. tR(min) Identification
[M + H]+
m/z Plant source
28 5.5 Ferulic acid 195.08 Tomato
29 5.9 Juglone 175.06 Sunflower seed
30 7.6 Isorhamnetin 319.13 Sea buckthorn
31 8.8 Resveratrol 230.24 Sea buckthorn andgreen tea











39 10.8 Gallic acid 3-O-gallate 324.29 Tomatoes, sunflower seeds, nettle
41 11.1 Feruloylquinic acid 365.26 Pumpkin seeds
42 11.2 Epigallocatechin,Gallocatechin 306.24
Green tea, Fluff
with small flowers





44 11.3 Feruloyl tartaric acid 326.30 Sea buckthorn,
45 11.5 Pinocembrin 256.26 Tomato
46 11.6 Biochanin A 284.28 Sun flower seeds
47 11.8 Apigenin 7-O-diglucuronide 621.27 Fluff with smallflowers and nettle
50 12.3 Isorhamnetin 3-O-glucoside 7-O-rhamnoside 623.29
Nettle and Sun
flower seeds
51 12.7 Quercetin 3-O-galactoside 7-O-rhamnoside 607.29
Green tea, sun
flower seeds, nettle




53 13 Resveratrol 5-O-glucoside 391.28 Tomato and seabuckthorn
54 13.5 p-Coumaroylquinic acid 338.34 All plants
55 14.8 Luteolin 7-O-(2-apiosyl-6-
malonyl)-glucoside 664.43 Sun flower seeds
Most investigated plants were rich in phenolic derivatives,
polyphenols (flavonoid glycosides), major compounds identified in the final
product PROMEN were juglone, resveratrol, quercetin, epigallocatechin,
gallocatechin, Biochanin A, Isorhamnetin 3-O - glucoside 7- O-
rhamnoside, quercetin 3-O-galactoside 7- O- rhamnoside , 3,7- O-
diglucoside Campferol acid and p-Coumaroylquinic .
Conclusion
According to experimental data we obtained and characterized
different extracts of plants used as PROMEN ingredients. We obtained 5%
plant extracts in acidic methanol and registered UV-Vis fingerprints (not
shown) and LC (ESI +) QTOF MS, identifying the phenolic acid derivatives
(absorptions at 280 nm), the flavonoids (absorptions at 340 nm) and
carotenoids ((absorptions at 445 nm) or chlorophylls 9 (absorptions at 660
nm). We noticed that phenolic acid derivatives were better extracted than
flavonoids, the best extraction being noticed for “Fluff with small flowers”.
There were a total of 3-7 signals highlighted major phenolic acids
and flavonoids comparing plant extracts and final product PROMEN. The
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major compounds identified were ferulic acid, ellagic acid, myricetin and
trans-cinnamic acid and rutin, quercetin, ferulic acid and myricetin.
Using LC-QTOF-MS there were identified 21 components in the
final product PROMEN and individual plant extracts, used as ingredients.
In conclusion, we can point out that methanolic extracts contain bioactive
compounds to be considered as biomarkers for PROMEN product quality,
which can identify the various plant ingredients.
These results will be followed by further studies to assess the
quality of PROMEN as authorized nutraceutical product and its effect
against prostate metabolic dysfunction as a result of .synergistic effects of
plant ingredients.
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